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Abstract: This paper is the result of mineral exploration engineering.

[Objective|Dazhuang deposit is a newly discovered medium—sized Nb—REE deposit (Nb,Os=16245t; Associated TRE,0:=30147 t)
in Fangcheng, Henan Province and its ore body occurs within alkaline syenite.[Methods]In this paper, the authors compared the
differences between ore—bearing and barren alkaline syenites in terms of petrology, petrography and geochemistry based on detailed
field observation.[Results]The results show that both ore—bearing and barren alkaline syenites belong to typical A—type granite
which is rich in alkaline and aluminium and there is no significant differences in alkali metal contents between them, whereas the
ratios of (Na,O+K,0) /CaO, FeO*/MgO, K,O/MgO are obviously different. Moreover, the ore—bearing alkaline syenite has high
contents of high field strength elements such as Nb, Ta, Ce, U, Th, Zr and Y, but is depleted in Ba, Sr, P and Eu. The barren alkaline
syenite displays high content of large ion lithophile elements of Rb and some high field strength elements such as Nb, Ta, Y and is
depleted in Ba, U, Sr, P, Ti and heavy rare earth elements however, its depleted degree is lower than that of ore—bearing alkaline
syenite.[Conclusions] The comprehensive analysis implies that the ore—bearing alkaline syenite in Dazhuang deposit was not the
product generated by hydrothermal alteration (albitization) of barren alkaline syenite, but formed from the same magmatic system at
different evolution stages. The fractionation degree of the ore— bearing alkaline syenite is obviously higher than that of barren
syenite and the enrichment of rare elements and rare earth elements in Fangcheng Dazhuang deposit is closely related to the high

evolution process of A—type magma. These results may provide some petrological evidences for the REE prospecting in Fangcheng
district.

Key words: Nb— REE deposits; ore—bearing and non—mineral alkaline syenite; magmatic evolution; mineral exploration engineering;
Dazhuang, Fangcheng; Henan

Highlights: Conclude that the ore enrichment mechanism is closely related to the high fractionation process of magmatic system.
These results provide some petrological evidences for ore prospecting in Fangcheng district.
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Fig.1 Regional geological map of Dazhuang deposit
1—Quaternary; 2—Caprock of North China plate; 3—Caprock of mid—Qinling;4—Caprock of Southern Qinling; 5—Lower Paleozoic; 6—Meso—

Neoproterozoic; 7—Paleoproterozoic; 8—Archaeozoic;9—Granite; 10—Ultramafic rock; 11—Mining area location of Dazhuang; 12—Main faults andits
serial number: (DLuonan—Luanchuan fault; @ Wachangzi —Xiaoluogou fault; (3)Zhuyangguan—Xiaguan fault; @Shang—Dan fault; ©Mujiaya—

Xixia fault; ®Xiaodouling —Tianguan fault;DJianlouzhai—Huangfengya fault;@Chengkou—Fangxian fault
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Fig.2 Simplified geological map of Dazhuang deposit
1-Holocene alluvium; 2—Lushan formation of lower Pleistocene; 3—Medium—fine biotite syenite;4—Medium—fine biotite hornblende syenite;
5—Medium—{fine hornblende nepheline syenite; 6—Gneissose occurrence; 7—Structural altered rock; 8—Mine field border;9—Fault and its serial
number; 10—Geological boundary; 11—-Low grade niobium orebody and its serial number; 12—Industrial niobium orebody and its serial number

HUA D EHEA A K BRIk
BRTERSE A A BERK— K, B
it I RLIREEH , 55 7 BROIR— R BRORA i . 22
I B (7% ~ 10%) SFEHS AT (60% ~ 70%)
IR A (10% ~ 15% ) 4R, /D5t B REERR™ 2% A
A, BT YA AR A BT sk AR
FLARW EAW S, Bk HIERR B AR,
KN4 0.20 ~ 0.80 mm; AHE A, 21 A IE—Ath
FERLAR , RiA2— M 0.30 ~ 4.25 mm; B K A7 5
A —MIE AR, K/ h— R 0.50 ~ 1 mm; 475
VA NS B2 TR N S ARSI N A TR R eI 1
JERLAR , K/ 0.10 ~ 0.30 mm, 5 & 0.5% ~ 2%,
BEANIERS A 2K, gy

HIERLRZEA , 55 7 BROIR— R BRIRE S . F20Y)
HARHE AT (60% ~ 78% ) R A1E(2% ~ 12%) Nk
N (3% ~ 16% ) I, S A DRI H B JriEf
WA G A%, MAHA 2k ATE— IR RCR kL
FB—B 4 0.20 ~ 4.75 mm; & A7, T RLR , K/N—f
290.20 ~ 0.60 mm, 53 A AHXF 45T s R Bk 2 B
Aok, KRAN—% 4 0.30 ~ 1.20 mm, & 2% ~ 12%;
FIERINA R AR RAR IR, -N R a—R 6, R
IR 0.20 ~ 1 mm; [ BE AR A8 ROR, K
/N4 0.15 ~0.50 mm,

FNEAERS AARKAG, Pk A
W— A S5 EZHMAHE A (60% ~ 68%) (AT
A (10% ~ 15%) A1 (6% ~ 18%) AHEKIN A1 (4% ~
24% )AL, BT Y R R BE il O il

http://geochina.cgs.gov.cn H1[E ML, 2022, 49(4)



1228

3 BRI AR A P AN
a— M AIER A b— RS BER s o —B A IERAR A s d— 0tk A P i e— M I B A B A Th s PR S BRI N
IERA BT IEC R
Fig.3 Field and Microscope photographs of alkalinesyenite samples
a—Hornblende nepheline syenite; b—Biotite syenite; c—Nepheline syeuite pegmatite; d—Miarolitic inalkaline syenite; e—Fluorites in hornblende
nepheline syenite; f—Biotite syenite and hornblende nepheline syenite tend to show gradational relationships
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Fig.4 Microscope photographs of alkaline syenite samples
a—Albite formed by metasomatism in hornblende nepheline syenite; b—Fluorite crystal filling and distribution in nepheline crystal cracks in the

middle and late period of hornblende nepheline syenite; c—Back—scattered electron images of fergusonite; d— Back—scattered electron images of

pyrochlore
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RIKEBEEREEETE (%) ERETE(10°)SE

Tablel The major(% )and trace elements (10 ¢)contents of the Dazhuang alkaline syenite

EHBRIEIE K ToH Btk IE K

DZWJ-H2 DZWI-H6 DZWIJ-H18 DZWJ-H50 DZWJ-H64 DZWI-H69 DZWIJ-H75 DZWJ-H32 DZWJ-H35 DZWIJ-H58 DZWJ-H60

MNEA MRett BB MNES ANES MNES MNEA MNEG Bet Ratt Ml

Lyl
i TRy ERE ERE ERE ERE D ERE ERE S EKE S ERE ERE ERE
SiO, 53.68 55.94 57.68 57.73 57.8 55.59 55.28 54.45 57.2 57.8 57.75
TiO, 0.48 0.73 0.4 0.61 0.36 0.44 0.34 0.67 0.54 0.54 0.49
ALO;  22.61 20.93 20.83 20.78 20.06 20.03 20.99 19.17 21.15 20.57 21.32
Fe,0; 5.69 3.69 3 1.45 4.86 1.31 1.48 0.75 1.18 1.33 1.07
FeO 0.45 0.88 1.18 1.6 0.58 2.75 2.47 3.28 1.58 1.58 1.88
MnO 0.4 0.51 0.38 0.26 0.48 0.34 0.26 0.31 0.2 0.18 0.18
MgO 1.12 0.2 0.61 0.68 0.57 0.69 0.92 1.11 0.84 0.6 0.92
CaO 0.78 2.23 0.83 1.64 1.81 2.68 1.99 3.53 1.96 1.84 1.21
Na,0 3.11 10.66 3.76 4.66 5.17 5.32 2.85 3.73 4.13 4.24 4.46
K0 7.81 2.77 8.79 7.74 5.78 7.88 9.76 8.09 8.25 8.22 7.98
P.0s 0.02 0.02 0.02 0.05 0.03 0.02 0.01 0.07 0.04 0.05 0.04
CO; 0.15 0.15 0.37 1.08 0.09 0.86 1.29 3.24 1.32 1.42 0.84
H.O 3.04 0.83 1.52 1.56 1.75 1.41 1.72 1.36 1.45 1.39 1.64
DIO 3.35 0.68 1.74 2.31 1.91 2.25 2.95 4.08 2.45 2.41 2.03
DI 77.03 87.93 85.67 86.45 80.01 83.1 82.96 76.49 85.07 85.97 85.75
Sc 2.42 1.63 1.98 2.1 2.26 2.32 2.08 4.58 2.16 2.17 2.27
Li 81.1 14.2 95.8 65.1 34.9 62.7 80.7 54.9 114.3 44.1 53.0
Be 6.95 7.53 7.03 9.2 5.84 9.52 9.87 5.48 9.26 6.43 6.45
Co 2.1 0.44 0.45 0.45 0.7 0.46 0.43 3.66 0.37 0.61 0.30
Ni 5.87 1.60 1.60 1.29 3.37 1.68 1.45 5.63 1.22 1.55 0.99
Cu 10.38 8.02 5.67 5.76 6.00 4.65 3.53 7.67 5.64 6.80 4.54
Zn 284 327 269 132 205 206 110 130 167 137 133
Ga 53.3 453 392 29.1 38.5 37.2 43.2 30.2 314 27.9 28.5
Ge 1.96 1.95 1.49 1.13 1.69 1.53 1.43 1.39 1.40 1.29 1.15
Rb 361 79.5 359 270 157 240 479 232 308 217 236
Zr 3821 3716 3285 789 3845 2193 1603 640 599 667 627
Nb 891 887 756 316 872 635 459 243 240 235 213
Cs 5.07 1.06 5.47 6.35 2.12 422 6.32 3.70 4.50 4.80 5.26
Hf 90.5 117 76.7 20.3 106 539 353 15.5 15.2 16.7 15.9
Pb 27.8 225 56.7 26.9 26.9 39.1 13.7 19.8 23.9 20.8 13.9
Th 54.5 68.6 54.6 25.9 61.2 29.6 35.0 23.9 20.7 19.2 18.0
u 16.0 11.2 12.8 4.59 8.54 4.94 114 5.67 2.91 2.80 3.14
Ba 444 20.6 117 165 451 160 178 1053 143 145 138
Cr 20.3 12.7 12.2 10.2 15.7 11.3 11.9 17.0 9.02 8.20 9.18
Sr 195 155 213 184 205 182 151 305 203 151 151
\% 13.73 5.65 4.23 6.58 5.72 4.63 4.10 26.8 4.89 10.8 4.52
La 469 591 498 271 416 257 194 190 231 193 192
Ce 686 831 749 500 612 407 296 355 423 344 341
Pr 81.1 78.5 80.5 57.7 60.7 43.1 28.3 40.2 49.6 38.9 37.7
Nd 234 215 234 187 166 124 79 130 161 126 120
Sm 31.4 27.8 29.2 25.5 21.7 17.3 11.3 17.7 21.4 17.2 16.1
Eu 3.15 2.84 2.64 2.79 2.07 1.53 1.21 2.40 2.41 2.22 2.25
Gd 26.0 28.4 26.0 19.1 19.6 16.0 11.7 14.1 16.1 133 13.2
Tb 4.06 3.54 4.10 2.71 3.01 2.58 1.91 2.05 2.28 1.94 1.79
Dy 22.8 19.0 24.0 14.6 17.1 16.2 11.7 10.8 14.3 10.0 9.32
Ho 4.70 3.72 4.99 2.74 3.69 3.45 2.54 2.06 2.35 1.90 L.75
Er 14.5 11.6 15.7 7.66 12.7 11.3 8.43 5.86 6.52 5.14 4.64
Tm 2.30 1.86 2.53 1.12 2.20 1.91 1.34 0.83 0.95 0.73 0.67
Yb 14.6 11.9 15.9 6.68 14.9 11.9 8.26 5.14 5.40 4.35 3.74
Lu 2.00 1.69 2.15 0.90 2.22 1.58 1.14 0.71 0.73 0.57 0.50
Y 136 114 143 76.6 114 105 74.9 56.6 64.0 50.8 45.9
S 173176 194142 1831.73 1176.47 1468.29 1021.8 732.07 833.11 1001.53 810.18 791.23
Nb.O; 0.13 0.12 0.11 0.05 0.12 0.09 0.07 0.04 0.04 0.04 0.04
Ta,0s 0.01 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
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Fig.5 (Ga/Al)vs.(Na,0+K,0)/CaO,(Ga/Al) vs. FeO/MgO,
(Ga/Al) vs. K,O/MgO diagrams for the Dazhuang alkaline
syenite
(after Whalen et al., 1987; Square for ore—bearing alkalinesyenite,
triangle for non—mineral alkaline syenite)
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